Introduction
============

Education and training programs aspire to the transfer of learning, which is the continuing application of acquired competences in new situations \[[@ref1]-[@ref3]\]. Transfer of learning is important because the goals of training and education are not achieved unless students have the capacity to apply what they have learned in situations that are different from those in which these competences were acquired \[[@ref4]\].

Ensuring the transfer of learning has long been recognized as one of the most difficult problems in education \[[@ref5]\]. Even though students may do well on an assessment, they will not necessarily do so in a professional context \[[@ref6]\]. It has become clear that medical students often encounter difficulties with the transfer of learning when transitioning between the classroom and the clinical workplace \[[@ref7]-[@ref10]\].

One of the principal problems is that students often perceive workplace-based experiences as disconnected from what they learned in classroom sessions (eg, during theoretical sessions, skills training, or simulation-based workshops) \[[@ref7],[@ref8],[@ref11]\]. This lack of connection appears to be often due to two issues. Classroom-acquired competences generally cannot be directly applied in practice \[[@ref12]\]. Within medicine, the difficulties in applying information from evidence-based guidelines to individual patients are well documented \[[@ref13]\]. Additionally, there is often a delay between learning and the actual application of competences at the workplace and hence the acquired medical knowledge and skills are not so easily retrieved \[[@ref14]\]. Consequently, reminders or refreshment of what has been learned before may benefit students.

Resolving these two issues and stimulating the connection between the classroom and clinical workplace has been the focus of many educational interventions \[[@ref15]\]. Often these interventions involve a number of learning tools and/or feedback. Learning tools or aids used during classroom learning can support students performing consultations with real patients \[[@ref14],[@ref16],[@ref17]\] to (1) refresh classroom-acquired competences, (2) stimulate deliberate practice at the workplace, and (3) provide just-in-time information during clinical work \[[@ref15]\]. Learning aids that reach across both the classroom and workplace might indeed enhance the connection between the two settings and possibly promote transfer of learning \[[@ref12],[@ref18]\]. Within the medical sector, the electronic health record (EHR) is a platform that can make such learning aids easily accessible across the two settings. Targeting the EHR may offer some benefits. The EHR is already available at the clinical practice and integrated into the workflow \[[@ref19]\]. Moreover, the input of registered codes into the EHR generates links to relevant evidence-based information and resources.

Although the EHR plays an increasingly prominent role in health care delivery \[[@ref20]\], little is known about offering students access to original classroom-based learning aids through the EHR at the workplace. Hence, in this research, we want to focus on the effect of providing access to EHR-embedded learning aids across both settings. Research shows that the use of learning aids strongly depends on the perceptions students hold about these aids \[[@ref21]\]. Even carefully designed learning aids may be used by students in unintended ways or not used at all \[[@ref22]\]. Gaining an insight into students' perceptions about learning aids is important because these influence not only their learning behavior \[[@ref23]\], but also the effectiveness of the learning aids and might predict students' intention for continued use of these aids \[[@ref21]\].

Feedback from medical doctors explaining their clinical reasoning can help students to better understand how classroom-acquired competences are translated to decisions in a particular case \[[@ref24]\].

Although feedback (and providing support for supervisors' feedback) has frequently been investigated and encouraged in previous research, the use of classroom-based learning aids is less well understood. This study aims to investigate the added value of learning aids, which are also accessible at the workplace, in making the connection and enhancing the transfer of learning between medical schools and workplace-based contexts. Therefore, the following research questions were examined: (1) Does access to EHR-embedded learning aids in addition to feedback support from supervisors enhance the transfer of learning during medical students' workplace-based learning experiences? and (2) What are students' perceptions about using these EHR-embedded learning aids during workplace experiences?

Methods
=======

Participants
------------

First-year students in postgraduate general practice (GP) training at the University of Leuven in Belgium were invited to participate in this study on a voluntary basis. The postgraduate GP training is for 2 years and starts after successful completion of the 6-year basic medical course. Students were eligible to participate if they were involved in an internship at a GP clinic between January and May 2016 and performed consultations on patients with acute lower back pain during that period. Recruitment was conducted via an electronic mailing list and face-to-face announcements. At this stage of their training, students participate in an integrated curriculum in which they spend approximately 23 weeks at the university, supplemented by a 6-week internship at a GP and a 14-week internship covering various disciplines at the hospital. The workplace supervisors of the participating students were informed about the study via a telephone conversation, an email, and a letter.

Study Design and Procedures
---------------------------

A mixed-methods approach was used, consisting of a quantitative section followed by a qualitative section (see [Figure 1](#figure1){ref-type="fig"}) \[[@ref25]\]. This study was approved by the Social and Societal Ethics Committee of the University of Leuven (reference number: G-2016 01 437/G-2016 01 438).

![Study design. EHR: electronic health record; TAM: technology acceptance model.](mededu_v5i1e11351_fig1){#figure1}

### Quantitative Section

A quasi-experimental design was used. Participants were assigned to one of two conditions depending on the time of their registration for the postgraduate GP course. Random assignment to the conditions was not feasible in this case. One group of students was permitted access to EHR-embedded learning aids and a feedback sheet (aids plus feedback condition), whereas the other group only had access to the feedback sheet (feedback condition). Both groups of students had the same theoretical and practical courses prior to the start of the study. The preintervention test (pretest) took place on the first day following the course, the postintervention test (posttest) after 9 weeks. Students and workplace supervisors were not aware of the two different conditions and, therefore, did not know which one of the two conditions they were assigned.

All workplace supervisors in both the feedback condition and the aids plus feedback condition were asked via a telephone call, before the start of the internship, to allow the students to perform as many consultations as possible with patients suffering from acute lower back pain *.* Additionally, all supervisors of both conditions were asked to provide feedback on the students' performances. If possible, this feedback followed immediately after the consultation or at the end of the day. Given that the variability of feedback from various supervisors may influence the research findings of the learning aids, it was aimed to standardize the feedback with a feedback sheet, which was provided to all supervisors (see [Multimedia Appendix 1](#app1){ref-type="supplementary-material"}) \[[@ref26]\]. This feedback sheet contained a definition of feedback and questions that could facilitate the feedback process. It had been revised by three researchers and tested with a potential user.

### Aids Plus Feedback Condition

The students in the aids plus feedback condition were permitted access to EHR-embedded classroom-based learning aids relating to acute lower back pain during their 3-week internship in GP. These learning aids supplemented the existing evidence-based medicine guidelines, already accessible via the EHR. The learning aids were designed by three medical teachers and an educational researcher. They were based on the principles of electronic performance support systems \[[@ref14],[@ref27]-[@ref29]\]. The aids consisted of brief, practical, and easily accessible information in various formats (eg, a flowchart, a brief list with procedures, and a short video demonstrating different steps). All the materials were presented according to the sequential phases of a consultation model \[[@ref30]\] (see [Figure 2](#figure2){ref-type="fig"}), a design with which the students were already familiar. By selecting the hyperlinks, students were able to obtain the corresponding course information. The learning aids were introduced in two initial plenary sessions dealing with theoretical and practical considerations for treating acute lower back pain. Consequently, students were familiar with the aids before the start of their internship. Moreover, the students were trained how to use the EHR and given a demonstration of how to access the EHR-embedded learning aids. During the internship, information could be accessed based on the students' individual needs and preferences. The aids could be retrieved after registering the potential diagnosis of acute lower back pain in the EHR. Workplace supervisors were also able to access these aids. In contrast to the supervisors in the feedback condition, supervisors in the aids plus feedback condition received an additional letter with a sticky note summarizing their role in the research via postal mail at the beginning of the internship and a reminder via email halfway into the internship due to a holiday period.
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### Feedback Condition

Students in the feedback condition were able to use the EHR in a regular way but were not granted access to the tailored aids via the EHR. Although this student group was permitted access to the learning aids through the course notes, these were not easily accessible at the workplace.

Outcome Measurements and Instruments
------------------------------------

The effect of the EHR-embedded learning aids on the transfer of learning was assessed by the score difference between the performance on a pretest (a few days before the intervention) and a posttest (5 weeks after the intervention). During both tests, students performed one consultation with a standardized patient suffering from acute lower back pain. Each consultation contained three parts: (1) history taking, (2) clinical examination, and (3) management. There were three scenarios for the pretest and three different scenarios for the posttest. Students were randomly allocated to one of these scenarios. Three medical teachers validated the content and the degree of difficulty of all six scenarios. The standardized patients had more than 5 years' experience performing such roles and were trained to participate in each consultation in a standardized way. The students could not access the EHR-embedded learning aids during the pretest and posttest. In both tests, the consultation took place in a GP practice, and the students' performances were video recorded. Two observers (JH and JC), who were not aware of the students' assignment to one of the two conditions, scored the video recordings with a checklist derived from an objective structured clinical examination (OSCE) checklist (see [Multimedia Appendix 2](#app2){ref-type="supplementary-material"}). The checklist consisted of 29 items and covered aspects of the whole consultation. The checklist was assessed for face validity and tested by three medical teachers and an educational researcher. The reliability analysis indicated a Cronbach alpha of .84 for the pretest and .72 for the posttest (McDonald omega of 0.84 and 0.75, respectively).

Both observers had many years of experience with scoring OSCEs. All the video recordings were analyzed independently by the two observers and scores were agreed on during a discussion. Moreover, demographic information of the participants and information about the internship (eg, How many acute lower back pain consultations did each perform during the study?) was retrieved via a short questionnaire to the students and the workplace supervisors. Two additional outcome measures were completed by the participants in the aids plus feedback condition. Firstly, the frequency of students' use of the EHR-embedded learning aids was recorded via log files. Individual student's use of the aids was linked to their performance on the pretest and posttest. Secondly, students' perceptions about the usefulness, perceived ease of use, and the intention for continued use of the aids were measured during the posttest via the technology acceptance model (TAM) 6-point rating scale \[[@ref21],[@ref31]\]. Each item of the TAM rating scale was translated into Dutch and then revised by two researchers using the translation/back-translation method to avoid semantic problems \[[@ref32]\].

Data Analysis
-------------

An unpaired *t* test on the difference between groups in pretest to posttest difference was performed using IBM SPSS Statistics for Windows version 24.0 (IBM Corp, Armonk, NY, USA). Additionally, a Bayesian unpaired *t* test was performed because conventional *t* tests (eg, statistical significance tests) may provide some evidence against a null hypothesis (eg, in the case of a statistically significant outcome), but cannot provide evidence in favor of a null hypothesis \[[@ref33]\]. The Bayes factor hypothesis testing approach allows for comparing the likelihood of a finding under the null hypothesis with that under an alternative hypothesis \[[@ref33],[@ref34]\]. The Bayesian analysis was performed in JASP version 0.8.1.1 \[[@ref35]\].

Qualitative Section
-------------------

Semistructured interviews were conducted with a voluntary sample of the students in the aids plus feedback condition. An attempt was made to gather a wide range of participants, both in terms of their demographics and their experience with the learning aids at the workplace.

The open-ended interview questions were based on three general questions: (1) What are your perceptions about using these EHR-embedded learning aids during clinical practice? (2) Why and how did you use these aids? and (3) What is the feasibility of using such aids at the workplace? The interview questions were revised by three researchers, and two pilot interviews were conducted to test the interview questions and to practice interview techniques. The interviews were recorded and transcribed verbatim. An iterative process of data collection and analysis took place \[[@ref36]\]. The principle of data saturation was applied. The interviews were coded and analyzed independently by two researchers (AR and SP), using the software program QSR International's NVIVO version 11. Following the thematic analysis approach, the initial coding phase focused on small units of the transcripts to ensure that the most prominent ideas were identified. In the second coding phase, broader categories containing a number of conceptually related ideas were developed \[[@ref37]\]. Discrepancies in coding were discussed until consensus was reached.

Results
=======

Quantitative Section
--------------------

Twenty-two students participated in the feedback condition. Two of those participants dropped out before the posttest. There were 28 participants in the aids plus feedback condition, of whom four dropped out before the posttest. The data from the participants who dropped out were not taken into account for the data analysis. Descriptive statistics are reported in [Table 1](#table1){ref-type="table"}.

The checklist to assess students' performances on the pretest and posttest contained 29 items ([Multimedia Appendix 2](#app2){ref-type="supplementary-material"}). Items 28 and 29 were not included in the data analysis because the researchers realized that these two items were too general and difficult to score.

The unpaired *t* test on the difference between groups in pretest to posttest showed that participants in the aids plus feedback condition scored slightly higher than the students in the feedback condition, but this difference was not statistically significant (*t*~42~=--0.511, *P*=.61, 95% CI --4.86 to 2.90). The Bayesian unpaired *t* test revealed a Bayes factor for the null versus the alternative hypothesis of 3.015, indicating some evidence in favor of the null hypothesis of no difference between the two conditions. Without the data of the student in the aids plus feedback condition who did not access the EHR-embedded learning aids, the conventional *t* test was *t*~41~=--0.600 (*P*=.55, 95% CI --5.12 to 2.77) and the Bayes factor for the null versus the alternative hypothesis was 2.877.

The students' log files in the aids plus feedback condition showed that the EHR-embedded learning aids were used 451 times by students. Students in the feedback condition reported that they did not frequently access the aids through the course notes while on an internship (never: n=13; sometimes: n=5; usually: n=1; always: n=1).

###### 

Descriptive statistics of participants (N=44).

  Topic                                                                                 Feedback condition (n=20)   Aids plus feedback condition (n=24)
  ------------------------------------------------------------------------------------- --------------------------- -------------------------------------
  Sex (female), n (%)                                                                   13 (65)                     12 (50)
  Age (years), mean (SD)                                                                24.80 (1.44)                24.50 (0.60)
  Number of acute lower back pain consultations, mean (SD)^a^                           4.47 (3.37)                 8.74 (6.22)
  Number of feedback received after acute lower back pain consultations, mean (SD)^a^   2.79 (1.84)                 4.61 (4.62)
  Pretest scores, mean (SD)                                                             17.00 (5.79)                16.13 (5.06)^b^
  Posttest scores, mean (SD)                                                            19.35 (4.10)                19.46 (3.72)
  Score differences between pretest and posttest, mean (SD)                             2.35 (6.79)                 3.33 (5.96)

^a^Missing data from one student.

^b^One student did not access the learning aids. Without this student, the scores were pretest mean 15.78 (SD 4.88), posttest mean 19.30 (SD 3.72), and score difference between pretest and posttest mean 3.52 (SD 6.02).

###### 

Students' perceptions about the learning aids in the aids plus feedback condition (n=24).

  Students' perceptions about the learning aids   Mean (SD)     Cronbach alpha   McDonald omega
  ----------------------------------------------- ------------- ---------------- ----------------
  Perceived usefulness (4 items)^a^               4.78 (1.04)   .72              0.77
  Perceived ease of use (4 items)^b^              4.90 (1.01)   .78              0.81
  Intention for continued use (2 items)           4.94 (1.10)   .92              0.92

^a^For one item, there is missing data for one student.

^b^For two items, there is missing data for one student.

The students' perceptions about the learning aids are shown in [Table 2](#table2){ref-type="table"}. Students found the aids generally useful, easy to use, and they had the intention to continue using them. Yet, the standard deviation is rather large.

Although the learning aids were developed for the students, 12 of 24 workplace supervisors in the aids plus feedback condition reported that they also used the EHR-embedded learning aids.

Qualitative Section
-------------------

Data saturation was reached after 16 interviews with students in the aids plus feedback condition. [Table 3](#table3){ref-type="table"} shows a detailed summary of the qualitative findings. The data analysis indicated that all students reported having used the learning aids, but only a small fraction of them had done so during the consultation. The following reasons were given: low confidence or resistance to accessing the EHR during patient encounters, supervisor's influence (eg, time pressure), patient's influence (eg, patient's individual situation), practical limitations, small number of consultations performed with patients suffering acute lower back pain, and in some cases students knew the content of the aids already.

Students who used the learning aids during consultations mentioned that the aids were helpful to check if anything had been forgotten or to clarify uncertainties. Some participants explained that the aids helped them to feel a bit more self-confident. Students described that it was feasible to use the aids during consultations because they were familiar with them as they reflected what was learned before, contained brief and practice-based information with step-by-step instructions, and were presented in an easily accessible format. The beneficial characteristics of the learning aids were perceived to be missing in the general evidence-based guidelines available on the EHR. Although the learning aids were developed for use during consultations, the majority of students used them before and after consultations. Participants mentioned that they used the aids to refresh acquired competences before consultations because they were anxious about making mistakes or perceived weakness in this area of their practice. Some students explained that these aids helped them to be more aware of the learning content and to apply this in the workplace. Students also found it useful to check afterward whether they had performed the consultation correctly. Some students explained that they also used the aids to discuss their performance with their supervisor or to reflect on their supervisor's performance. The aids were even perceived as tools for supervisors' professional development.

###### 

Summary of qualitative findings.

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Categories and themes                                                               Illustrative quotations                                                                                                                    
  ----------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------ ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Reasons for limited or no use during consultations**                              \                                                                                                                                          

  \                                                                                   Low confidence or resistance to accessing (medical evidence through) the EHR (electronic health record) during consultations               "During the history taking, I definitely didn't go through all alarm signals\...because you sometimes have the feeling that you spent too much time on your computer, reading rather than talking to the patient." (student 3)

  \                                                                                   Supervisor's influence: time pressure, performing part of consultation, asking clinical questions, mimicking habits                        "I never decided on the duration of incapacity to work\...because often the supervisor decided that." (student 3)

  \                                                                                   Patient's influence: patient knows back pain, resistance to EHR, patient's individual situation                                            "Often it was the patients who were known to have back pain\...and knew themselves what was going on\...You cannot tell each time the same thing to that patient." (student 1)

  \                                                                                   Practical limitations                                                                                                                      "I didn't use it \[aids\] much\...because I often couldn't access it due to problems logging into the EHR." (student 12)

  **Reasons for limited or no use in general**                                        \                                                                                                                                          

  \                                                                                   Limited consultations; content was known                                                                                                   "I think that if I had more patients with lower back pain, I would have had more opportunities to use it \[the aids\]." (student 5)

  **Reasons for use of learning aids (before, during, and/or after consultations)**   \                                                                                                                                          

  \                                                                                   To refresh acquired competences                                                                                                            "You can definitely not miss the alarm signals\...and then you check that \[the aid about alarm signals\] an extra time." (student 13)

  \                                                                                   To check                                                                                                                                   "For me, it also serves as reassurance\...because I've got a bit of stress about how you need to handle it\...just because it is visible on my computer\...it gives you something to hold on to\...just to have some security\...I find it really gives me peace of mind." (student 3)

  \                                                                                   Interested: curiosity, participation in study                                                                                              "I was unsure of the management plan I proposed there \[pretest\] but if you check the aids, then you remember again how you should do it. That helped me." (student 6)

  **Characteristics of learning aids that stimulate transfer**                        \                                                                                                                                          

  \                                                                                   Content reflected what was learned before; practice-based information; user-friendly; easily accessible format; just-in-time information   "That you don't need to look at it for a long time\...that you don't need to fully concentrate\...I mean, you just read it and it comes back to you." (student 4)

  **Learned from the whole study design**                                             \                                                                                                                                          

  \                                                                                   More independence; Pretest as extra practice moment; feedback sheet stimulated supervisors to give more feedback                           "That we had to do that test \[pretest\], then you have repeated it \[learning content\] very well for yourself and then you spent much time on it\...the fact that it is a test and it will be video recorded and it is with a simulation patient, you really would like to perform well." (student 7)
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Discussion
==========

Overview
--------

Students thought it was very useful and feasible to use the EHR-embedded learning aids because they were familiar with them and they contained brief, practice-based, step-by-step instructions presented in an easily accessible format. Moreover, the aids were frequently used by students. This suggests that they addressed a need for this kind of support. Students described that the aids facilitated transfer of learning because they allowed them to refresh and check classroom-acquired competences at the workplace. Additionally, the aids appeared to give students more self-confidence, supported students' reflections, and stimulated interactions with supervisors. Yet, no significant difference was found between offering support for feedback with the additional access to EHR-embedded learning aids and solely providing support for feedback without the additional aids.

Comparison With the Literature
------------------------------

Participants in this study described that the learning aids often could not be directly applied in practice because they required tailoring to a patient's circumstances, as pointed out in previous research \[[@ref8]\]. Transfer research emphasizes that transfer is not a simple "store and retrieve process" but involves active interpreting, modifying, and reconstructing the competences to be transferred \[[@ref12]\]. To help students better understand how classroom-acquired competences are transformed into clinical decisions for a particular patient, feedback from the supervisor is essential \[[@ref24],[@ref26]\]. Some participants mentioned that the feedback sheet stimulated their supervisors to give better feedback.

Additionally, students in this study mentioned that their use of the learning aids also depended on their supervisor. This is in line with previous research that shows that evidence-based medicine (EBM) decision-making processes are influenced by patient factors as well as general practitioner factors (eg, time pressure, attitude, and experience) \[[@ref13]\]. Also, the GP supervisor's role as a model for students is important because their attitude toward the use of EBM and learning aids may be a barrier for students \[[@ref38],[@ref39]\]. This is especially the case for GP students and trainees because they generally have just one supervisor \[[@ref40]\].

Students in this study found the way in which the aids reflected previously acquired competences was beneficial for transfer of learning. This is in line with previous research that showed that spaced repetition of what was learned before promotes students' memory, problem solving, and transfer of learning \[[@ref41]\]. Moreover, research indicated that familiarity with learning aids is one of the crucial elements for medical doctors and students to use these aids \[[@ref19]\]. Among other reasons, familiar resources might help with finding answers to point-of-care questions more quickly than unfamiliar resources \[[@ref19],[@ref42]\]. This is especially relevant for students because it allows them to focus on the application of classroom-acquired competences rather than losing time searching for the desired information \[[@ref43]\]. Yet, the learning aids in this study may not be up-to-date after a period of time. Nevertheless, the aids were not intended as a replacement of evidence-based guidelines but rather as a supplement.

Participants in this study explained the added value of learning aids alongside evidence-based guidelines. The latter often consist of long passages of text and are perceived to be too complex to be useful, often requiring a lot of time for searching and reading \[[@ref13]\]. Some advantages of the learning aids in this study were their brevity, practice-orientation, and step-by-step design in an easily accessible format.

Previous research indicates that practical tools can encourage transfer of learning \[[@ref8],[@ref15]\]. Moreover, these practical tools or aids can be adjusted to students' individual needs or extended with students' personal documents so that they become "personalized learning aids" \[[@ref29]\]. This allows richer and deeper personalized learning experiences \[[@ref22],[@ref44]\]. Additionally, students can become actors to develop classroom-based learning aids themselves, which may be shared with other students \[[@ref22],[@ref28],[@ref44],[@ref45]\]. Additionally, students and supervisors could work together on such projects to bring classroom and workplace learning closer together. Previous research indicated that collaboration between supervisors and students can take place by involving students in a shared project \[[@ref12],[@ref42]\]. Moreover, learning aids could also be based on existing sources available at the workplace, such as evidence-based guidelines. Bringing such sources into the classroom more frequently might allow students to familiarize themselves with them.

The EHR-embedded learning aids have a lot in common with electronic performance support systems. These are electronic systems that offer support during performances at the workplace \[[@ref29]\]. They are mainly used during workplace performances but can also be used prior to and after performance \[[@ref29]\]. Rather than using the learning aids during patient encounters, as was the intention of the researchers, most participants of this study used the learning aids before and/or after patient encounters. This is in contrast with previous research that showed that students or trainees primarily seek answers to clinical questions during patient consultations \[[@ref46],[@ref47]\]. Yet, it indicates that students' individual perceptions influence how they use educational support, as shown by previous research \[[@ref21],[@ref22]\].

Limitations
-----------

A limitation of this study was the small number of participants and the limited intervention period. Nevertheless, the use of both a quantitative and a qualitative approach in the study design was a strength. This allowed investigation of students' competences and perceptions as well as more insight into students' use of the learning aids. Yet, interviews were only conducted with the aids plus feedback condition. Interviews with the feedback condition could have been informative too. Another limitation was that pretests were used although it is known that these are not learning neutral. They may stimulate learning to the test and affect performance on an identical posttest \[[@ref48]\], which could have diminished the effect of the learning aids. Another limitation was that the pretest and posttest only contained one OSCE. Yet, it was a strength that the OSCE in this study was based on a whole consultation rather than short stations assessing clinical competences in isolation. The use of whole consultations and integrated competence assessments more closely reflect the real patient encounter \[[@ref49]\]. Additionally, given that the OSCEs in this study were videotaped, it allowed the two observers to review elements that they were unsure of on the first viewing \[[@ref50]\]. Regrettably, individual student use of the learning aids could not be linked to their performance on the pretest and posttest. Although it was the researchers' intention to do so, it was impossible due to a failure of the logging system. Another limitation was that there was no information regarding the duration of time in which students accessed the learning aids. This study focused on the use of EHR-embedded learning aids, but "use" does not automatically translate to the application in practice. Previous research indicated that using EBM (or learning aids) may be important, but alone it is insufficient to improve clinical practices or patient care \[[@ref51]\]. It was a limitation of the study that the quality of the received feedback was not assessed. Yet, materials and instructions were provided to generalize its format. The study results showed that students in the aids plus feedback condition were able to perform more consultations and they received more feedback than students in the feedback condition, which may have influenced the results. It is possible that the extra reminder via email and postal mail for supervisors in the aids plus feedback condition plays a role, although this remains unclear. It might, for example, also be possible that students took more initiative because they had learning aids available in the workplace. Furthermore, random assignment to the conditions was not feasible in this study. Given that the students ended up in two groups by a mechanism (time of registration for the postgraduate GP course) unrelated to the two conditions, it was assumed to be sufficient. It was a strength of this study that participants were unaware of their assignment to one of the two conditions.

Practical Implications and Future Research
------------------------------------------

During patient encounters, there is often not much time to search for information in evidence-based guidelines \[[@ref13]\]. This study showed that information that is easily accessible, user-friendly, and familiar to students facilitates the information search. This raises the question whether changing the format of evidence-based guidelines and implementing a design more in line with the characteristics of the learning aids in this study (practice-based, step-by-step instructions and easily accessible format) may be helpful. This study also indicated that students often consulted the learning aids before or after patient encounters, provided they were familiar with the aids. This implies that access should be possible at any time and available aids should be made familiar by using them in classroom-based learning activities. This study also showed that students felt restrained when using learning aids during patient encounters, although they perceived the aids as useful, easy to use, and an added value above the existing evidence-based guidelines. This study provides insight into the interfering factors in the transfer of learning, such as the supervisors' role model. Future research should explore how these interfering factors could be overcome (eg, the influence of supervisors' educational training).

Conclusion
----------

Access to EHR-embedded learning aids, in addition to feedback, did not seem to enhance transfer of learning based on the results of the pretest and posttest. However, students perceived the aids as helpful in their transition from medical school to the workplace. They expressed that the learning aids offered additional support during, but also before and after, patient encounters. The learning aids can be easily implemented into workplace-based learning to assist both students and supervisors.
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